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THE PRODUCTICE AVD ALPLICA
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TION (OF GLASSRRLINTORCED
a3

éﬁoll@wing i8 the translation of an
Srticle by I, Trandafilove entitled "0
Proigvodstve i Primensnii Stekloplastikov!
1ish version above} in Plastiches-
rive Messy (Flastics), Wo. 4, 1960; Hosw

cow, pp Tie73,7

The topic discussed at the expanded meeting of

ed
he seientifie and technicsl council of the NITPFHE on

2426 December 1959 was the coordinaticn of rogesrch
and experimental work in the Ffield of glasgsereinforced
vlastios, 117 representatives from branch scelentilfic
research ingtitubes end 43 representatives from orghlie
izoticns using glass-reinforced plastics were present
gt that meeting. '

M. 8, Akubtin reported on the produstion of
glassereinforced plastics abrozd and in the Soviet

‘Unlon, He poimbed oub the need for enlarging our

sesorbrent of binders iwmpsrbing specisl properitics to
glass Tibers, reducing the cost of binders, switohing
to a new more progressive method of glags Llber Do
duction, developing new lubricants, bringing about
atrong bonds belween polwners, carrying oub the mechae
nizetion of all production processss in the course of
the curyent sevan yeay plall.

A, A. Peshe¥honov pointed owt that the strength
of the glass fiber Tiller determines the quality of
glass-reinforced plastics in his report on modern
methods of production of glass-reinforced plagtlc are
tioles, Investigntions made at the NITFH and the NIISV
have ghown thet the mechanical strength of glass fillae
mewbs made of nonealksli glass fibers 5 to 7 mlorons
in diameter can be inoreased alwmost twoflold; moreover
their mechanical propertlies can be gimbillized under
humid conditions. The amount of glass Liver in the
plastic as well ag the thickness and orienmtation of
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glass fibers exert a large influence on the mecheniocal
indices of glass-reinforced plastics, It has been

shown that the minimum resin content of a glass-reine
forced plastic depends on the density of the glass fiber
which characterizes their minimum resin capscity,., This
will render possible the manulacture of high gquallty
non=porous glasgereinforced plastics, The author dew
seribed the main methods of production of glasse-relne
forced plastic wores which are used depending on the
shape and dimensions of the molded srticles.

P, Z. Ii veported on the properties of a glass
laminate based on phenol-resol resgin and on the prow=
duction of a glasy laminate based on polyvinylbutyral.
Tt has been shown that glass~reinforced resgins based
on phenclsresol resin prepared according to the method

i of vacuwum molding at ordinary temperature exhibit highe

& mﬁg&ngﬁh indices than those pressed under 45 to 50
kg/ome, An investigation of the influence of the there
mal oxidation process on the changes in weight of the
glass laminate hag shown that long exposurs to high
tempersture iw apparently accompanied by destruction of
the laminetes structure due to thermsl oxidation and by
& decrense in its weight, I% has been established that
the phenol glass laminate is one of the wost heat rew
sigtant and highly strong glass-reinforced plasbles, |
The glass textolite based on polyvinyltutyral has good
physico-mechardcal properties., The influence of polye

- vinylbutyral conbtent and other technologiosl factors om

+he properties of the glass laminate have been studied,
T, M. Imkovenke reported on the properties of a
glass laninate based on epoxy phenol resing, Compound
epoxy phenol resin is remarkable for its hest resisie
ance, its long life and can be set without using harde
eners., A glags-reinforced plastic bassd on this resin
has besn obitained: it has good physico-meshanical pro-

pervies and is heat resistant, The epoxy-phenol glass

laminate may be recommended as a building material for

use at high temperatures, Next T, M. lukovenko talked
abowt her experience in marufacturing & glass laminate

based on chemically proteeted fabrics, Preliminary

tests on the gless leminate with a 9 ~ 1 protective

costing have shown that its strength undergoes a mnach
smaller change than that of the uncoated glass laminate
after & prolonged sitay in watber,

%. V. Wikhavlova reporbed on the preparation
process eand the properties of cold-hardenad unsaturated
polyvester vesins, The PH~1 and PN-2 resina have been
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put inbo industrisl p?&d:@ﬁimm,

B, L. Fagsnove veporbed oun the preparvation of une
saturated polysster resins using diphenite asid, Idphe
enie acld, wﬂwaumﬁarmphmhvlza and. @ﬁ@ﬂmm@thvﬁﬂﬂﬁwuﬁﬁ?*“
hydrchexaschliorophthalic myn?ﬁfﬁﬁew 4. 5 vardious prege Ty
peryies to resing: diphenic acid fﬁ%rﬁf@ @w&m@wa%@ﬂ
with momomers; the indicebed snhydeides lower the ine
Plammebility of uwnsatvrated @@lvaméww reging, The 1o
duction process of thormogsebting polysster-styrol ree
sing baged on aﬁ@*%%meh& gﬁvﬁulg ghhylene glyeol, mal
elé anhydride and &iphﬁﬁ aeld,  The use of the m&ﬁ?em‘

ingtead of phihalic &ﬂhjﬁt$um wzll allow L$$ the atie

lization of the e h.pmﬁ&a“@aiimmaﬂ of phavantbrens and

for expansion of the basgliec types of iﬁ%?ﬁal pf@&um%ﬂ
used in tha syuthenls of polyegter resing, :

L, ¥. fedov reporited on the contact ma%h@ﬁ of
Mu3ﬂlﬂg laregs slize Araiﬁxww sade of glass-reinforced

. plasbics besed on the PHwl, PH-% &i@ PN-£ hinders ané

on the mml&ihﬁ of glass m‘tﬁ wade of sabin woven glass

Pabrice, & method fur prensying & g&m@ﬁ lamingbse bosad

on cloth . mm*ﬁﬁﬁ@ﬂaﬁ with hydrophoble Inbrlicant.
which strongly increase 1ts wa*@ﬁm?grﬂ%m not. (hese
glasge-roinforeed plastics may be used ag congirustion.
material in ship Tinge Tert L. H. Sedov talleed
about 3 of producing fiﬁ%@rcgf ayd 3 ;

37 A Lammte
bility unssturated polyester resing, Thess resulia can
hW&Mﬁmmi%yamﬁn xmm#m%&w(ﬁuWW%ﬁ@ﬁGW%W$
oompounds and by eh&mi&ul nodification of the remin

and nonorers. Avtoesxbingaishing products have baeﬁ
syntheslged as well, The poaliive ﬁiﬁh”m%afgﬁmw
yr ng-nolding additions on the firveproot guality of
unssturated poiyesters has been establish

.!.{".‘3 'i &
Ve Ao Eu,gmﬁv r&%urt,m o the cordaot methoed of

cmolding levge size articlss (boste, tubs, launches,

4!

Froleht m@*‘va tﬂ} ull % ffwm polventer glasserelit-

Fforeed plastics, This methed consiste dn liming the

mald with glass, soaking every laysy with the polyesher
E%Mﬁ;Twwﬂﬂawﬁ“Wﬁﬁm%jmeWWm%T 5l gucoessivew
1y. fFhe possivllity of eombining the glassz-reihforced
pj&%ﬁma w;%ﬁ V@Kim&ﬂ &a%owzﬂig hag been npder invezbigew
tion: wood {(keel, sbtem), metel {engine Floorl,

. M. Tmmakm¢ma Faym”*ﬁu on the technological
srofuction process of & glasoereinloresd lamﬁrm&; based

"

on m&Tyﬁwyxwﬂ@ maving good dlelentric and mechaniosl

properties,  Tests Pm?’awm&ﬁ on thie mmh@wﬁﬂi WAABT NeLs

mal atmospheric conditions during L0 wminvbes have ghown
that its specific breakdomn strength is waffected by

'
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static bvending: the elzotric propesriies of the glass
Jeminate withoub hydroghoble corting bscoome wovaze in

K, ¥, Vliasovs reporbed on glags-reinlirced plags
Cbies obitained Trom polysnide resing snd on & new blinder,
# greafbed polrosr, obitained as the product of & renom
wion betwsen polyandde and epoxy reslunsg, Thils remin
is being tested & & binder in the taoture of lame
ingted plastics ard as glus Lfor cemeniing metals, glass
ard other materiele. The production technology of l1ée
mivated plasgtlos baged on cepron end wmixed ocapron-glass
fabrios reparkable for their smell density, thelr good
electrionl isclation and elsztic propsriies and theiy
resistance to wesr has besn developed. ,

V., . Eotwelev reporitsd on glasg-reinforced plags
ties obbalasd from wolyesrbondles, He stressed the
aver dnoressing importence of polycarbonnies as & new
Eind of binder diffevent from other thermoplastic mae
terlals by 1ts extremsly good physiso-mechenical prow
‘pertles, The most widsgpresd melbliod of production iz
divect phoggenation of 4,41 - diloxydiphenyl « 2,2 =
Fropens in an eliall medium,

The poor adbheslion of polyserbonstes o the glaos
Tiller made necessary the use of & sublagey with high
adhesive propertisg. FEpoxy resin, bubvar, BF resins,
volyestor reslin may be uged ag suoh a sublaysr. Ulassw
relnforeed plastics based on polyosrborstes are Larmare
eble For thedr high mechanleal strength,

¥. M. Gel'perina talked shout glass-reinforeed
piastics based on silicone compounds exhibiting high
heat-ragl stance and good dielectric propariies, High
temperatures and presmires are requirved when molding
large sige articles made of thege nmaborisls.

Heat-vesigbart bilanders based on pure silicone
resing have been oblsined by hydroiyvasils of o mixture of
pethyl- and phenylobloresilanes in a polsr aolvent,
Several gradss of high strength laminates bassd on moe
dified milicone resing have been developsd for the manme
factors of lsrge size bullding wnits, S

Ie M. Gurmen reporbed on a now binder for glaggs
reiwloreed plastics, the epoxy-dinethylrescrsinic rezmln
obvained by combining the FD-5 and ED-6 epoxy resingm
with # lacquer resin., Conpositions corresponding
o different sebting rates, which does not require the
sddition of any havdener, can be obizined by varying
the yropordiops of the initial components,

: N, V. Eulikov taiked about experimental work on

pa
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the production vechnology of pipes made of glasgerelns
forced plastics (fubular nmine stands, tubes made of

glsss braided febric for the gas industry, tubes for oil
wells), Fressed tubes made of glass braided fabyric have

J VL SO o . ] - LA -

ce then wipressed cnmes, I has
_ : uality of plipee mafe of
based on hob-hardened polyester

ey ahrensg

wlm prvrrey b
eI SROrT

resin are not
p e R | T - L B " “4 oy
cantly changed I he muher of glass brald
WAy ",

inereased 10, 20 and 60-fold, Az Tar as thread streangth
15 concerxned, the best plpes are those with laminated
ingulation with gl hric ussd as the filler,
W, N. Senstekiy e sd on the manufacturs of
sawrginforced plastic lss by the preliminary
nee of this process anounts to

]
]

obiainlng glass i snke of the same shape as the
nolding 2,71 3 taah meohine and Yo pressing
them inbo moldings afterwsrds, Che mechanical strength

of the moldings con be improved by using braids made of
glass,. Both liguid and powdered polyesber, melamine,
henol, wrea formaldehyde and other reslns may be used
as binders., The possible mermufacture of minerts helw
mets, gasoline and washing machine tvanks by that method
are wnder invegtigabtlicn. )
: . M. Ievitokeye talked about the production of
the vnsaturated polysster resins FN-1, BNe2 and PE-L125
wnder laboratory and industrial sonditions, Evullition
ol the resin in vaouum halped carrying oulb the process
=% lower temperature and d4id away with the need Loy an
inext zas, G%&Lﬁw?@iﬁfﬁfﬁ%ﬁ plastics vesisting 15090
have been obtiined thanks to additions of triallyicyans
wrate, éewethylstrrene, dimetacrylic ester and sthylene
ELTeole
V. G. Denilova reported that production of Plel

resin by copolymerizetion of maleic and phihallic 8N
hydrides and diethylene glycol has besn sharted at the
fbeshonal chemiosl conbine, According Bo work done by

the Tsil, commevcial malelo arhydride obiained Trom
industyrisal waste moterials may be nged without harming
the guality of the resing nitrogen containing up to 2
wercent of oxygen can be used as an inert gas in this
connection. The PE-1 resin is being ltested as a pinder
for building materisls in the production of ghoots and
leddles,

A. A, Pavliyvukov reported on the status of work
on the orpanizaticn of the production of glass=relalores=
ed plastic wareg. The experiment and design bureau of

the logangkiy Council of Hatlionsl Economy has developed

P




mechines for producing large-size glass plates for builbe

ing and a device for outbing xrove. Testing gave good
results with this device, XProductlion of large sise COrw

Crugated molddngs of various dimengicns and shepes has

peen going on since Deconbelr 1959,
A, M. ¥oman balked sbout the development of the

technological production process of mine isddies, and

soraper conveysrs made of glassw-reinforeed plagtlos,
One of the considerable asdvanbages of glagg~rainforeed
plagtio erticles over netallie ones ig the possibility
of ineressing the strength of a glven paxs by arrenging
fibers in the dlreciicn of the load. Parafliin ermulasion

1a recommended as & lubricant,

e In his report on glass fitlers for glagseralins
forced plasties M, G. Chernyak pointed out that the com=
pogiticn of the glasas fillex hag & tremendous Infinence
on the quality of glagsereinforced plastios. An alumie
noborosilicate Tiller for glassges contalning no ov
1ittle boron is under develorment. A method for obbtalne

4ng untesrable fibers by combiraious molding is under

investigation. About 60 designs of machines merTRe UL -
ing glass Tibers have been creatad, :

T, T. Toffe talked about high-gtrength glasgero=
inforced plastics based on oriented glass fibers, He
pointed out that the use of oriented glass venesy az 2
Tiller provides sxticles ol maximum strengtng materials
with any arbitrery ratio of layers in any divectlion can
thus be obtained, Wavelike packing providing lateral
coupling between Tibers may be used in order Lo increase
the resigtence of glass veneey in the lateral direstion.
b method of drying glass veneers py means of high free
queney owrrents has been developed.

In his speach K. . Yol tmane fvenov described
foreign equipmert nsed in producing glaag-reinforced
plaetics and siresssed the need Tor bullding highly effie
clert national equivment specialized socording to Pro-
Juot types during the ourrent SevaneYear Flan.

V., V. Audring reported on the main lines of ef=
perimental work on the creation of natlonal egquipnent
for the producticn of glapg-reinforced plastic WaTeS,.
Byuipment for the production of the Tollowing arvlcles
has heen put into use: lsorge size glasgereinforoed

plastic wares by the spraying method, tubes of varlious

dismeters based on glass filaments and strapd, Lining
paterial made of drawn glass~reinforced plastics. The
production technology of lerge size articles made of
glass-reinforced plastics - bath tubs, sinks, tanks,

6
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automobile bodies, cowls, cabins, pards of agriouliural
machines is being developed, : ‘

" Ya. D, Avrasin reported on Investigations on the
preparation of heatersgigstent glass-reinforsed plastiocs,
Hesteregistant gloss-reinlforced plastics have been dee
veloped from polyvesber snd silicone moedified resgines
they can be wsed for long times at Yemperatures of
2003000 and Tor shork tlmes st 350-400%, These gloassge
reinforsed plastios can be used in the mamifacture of
building end vadio couipment because of their good phy-

sico~mochanicsl and dislectric characheristlos and
thelr ensy produchicn.
Representatives Lrom selentific resenrch ingtle
tutes exohanged thelr work experience in applying glagse
reinforsed plastiss in various sections of our national

¥ 8, Zotsepin telked about the prospective ros=
placemernt of steel pipolines dy glass-reiluforcsd pluse-
tic ones, the producstion teshnology of plues mads of
glass veneer and breides with a polyvester hinder, aboub
a simple conYinuocus lining procedure for Tores pipes
avoiding extraction of the mandrel. e also stressed
the nsed for profucing new grades of hinders with &
high polymevigstion and sebbing rate (1 o 2 wmin) arnd
exhiblting good adhesive properties and lasting quality.

Le M. Pagin called cur atbention Ho the ever
increazging joportance of ures formaldehyde resing ay
binders, N e :

1. XK. Inktyanchikov reported on the prospaetive
use of glass-reinlorceed plasties in rallroad construce
tion, on the technology of roof bullding and of soume
items of eleotrical equipment made of glasse<reinforced
vlastios usged on elsotrified railrvoads, .

0. ¥, Tamruchl reported on lavge soale research
vark done on the preparation of Triction and antifrlics
tion materdals made of glazserainforced plastics inltende
ed for asubomobile axd tractor consbruction, Aboul one
hundyed automobile pardts have been desipned; the ool
gtrustion of an original machine for the production of

sntifriction materials is neardng completion.

I. P. Eenavebs stressed the great importense of
testing methods which meke it possible to Tollow the
dependense of the sbrength of a glass-reinforced plastic
on ite £iller and binder combtent, to estimate the mexle

rmom adhesion index of the binder 4o the filler accordw
ing to the degree of fabric damage in the course of &

determination of the layers in & glassereinforced plastiol

Werhahrm ? Parg——e




67 d

kY stermine the degree ng of glassereinforced
plastics, sto,

The a&ientifia a nd bechnical couvncil of the NITYM
outlined furthe res for enlarging the assoriment
of rew materials ;1qstWb3nfcroao olaq&lc ﬂv?&lOﬁ»
ing the bes siong of glasses with no »Z’ amal

b.ﬁ" on cowhs
with good

preparing

and lubrican
epmxv, Mml“g*ze
e glass
Lo erne?ixmﬁ
fmrcaﬁ plastios,
degipn principle
qulfed,luxxaast:e
tigue properties
variuas conditic

G

wh

r molding and as ssembling g

uﬁﬁj‘fhuﬁw ﬂm V"’E’ﬁj.l a

ticn and populardzation of firs

appllaation of g

1660

2d dn the pve&uﬂ%zdn of glass Tibers
oemechanical and dislestric indices,
qu hydrophobic and adheslve additives
silleing hot and cold-hardensd polyecter,
nd aﬁhpz bindars, enlarging the assorte
2 “‘iivmm The NS straszed the need
ie research work on glagg-reine
rhionlar the QQV¢Lﬁpmmn% of basic
glﬁﬂﬁureinfarccﬁ plestics with re=
3;vev"wg tion of ar sing and faw
inforced plastics under
e nt&llumtiun of wmodern ucannlgues
lass-reinforeed pla i
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